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mm^] mmm 
-m^ (1) 

M^X • aM^X' • bM^X'' : eA 

ia®r;i/;!jU^MM^T'fe»;, M^liSe, Mg, Ca. Sr, Ba, Zn, 
Cd, CuRt^N i (D^m^tf'^mitn^ii^tSiK }1% 1 SOUtt^MM^F-T'fe 'J 
, M^liSc, La. Ce, Pr, Nd. Pm, Sm, Eu, Gd, Tb, 

Dy. Ho, Er, Tm, Yb, Lu, Al, G a RXJ^ 1 n (D^M^^^ i^Mitn 
-5^i'^^< ilt; lS<DH«^MM^l?fey> X, X' , X" liF, Cl> BrRt^ 

i(D^m^f)-'^mitn^<}r^fjt<ii^im(D/\u^ym^v&*). ai^eu, Tb 

, In, Ce, Tm, Dy> Pr, Ho, Nd, Yb, Er, Gd, Lu, Sm 

, Y, Tl, Na, Ag, CuRV^Mg(D^m^ti^^Mitn^'P^Ji< imO) 
^MM^-efeU, ^f=., a, b, eit^n^tl0^a<0. 5, 0^b<0. 5 

, o<e^o. 2<Dmm(Dmm^m^o ] 

c^*^3] mmii^^^mti^^mm^ti^^^^(DT gi)^i 50-35 
0 °c T ^ s r t-t^ it^s ixitz izmmo^M.Mmmm^m^'^ ^ 

[»#«4 ] m^m i-3<DnM^ 1 mizmmo^mmmmm^w^^j^^^ 
^prji<t%im<DmMi±^%i^m^^m.mmizj:*) 5 0 fi m-^ 2 0 mm(Dmm^m 
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[0 0 0 1] 
[0 0 0 2] 

%t. hxmm^h^. :i<Dfk%^^mhxmmit-t^ijmmM^-^t\>x\^^. 

[0 0 0 3] 

M;^)'5^?)tlTV^S (5KIS#fFlg3, 8 5 9, 5 2 7##M)c 
[0 0 0 4] 

^^)wmm. -mmm(j^m.M.'^^%iif^^m^^^fcWLm'mm^miomh\^x. m^u 

#ggBg5 9 - 7 5 2 0 0-^^iCfB«$4xTV%SB a FX : E u^"^^ (X : C 1> 

3 7 8 6-^, me 1 - 7 3 7 8 7 #^fCfH«® J: tC, ^m^mt. LTT 1 
t>'Ce3\ gj^3+^ £^3+^ y3+, Ag\ Mg2\ p b 2\ I n^+CD^MS:^ 

[0 0 0 5] 

MIC, TSi^mmmm(Dmm\ziQ\^x^^)-mm-m']&.(DWLmmm^m^-^^)\^iy^W:^ 
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[0 0 0 6] 

Z.nh<D^^a) 1 -DOHmt LT, Mx.li#iIBS6 1 - 1 4 2 4 9 7#^ICIH 
[0 0 0 7] 

^fe, #5IBS6 1 - 1 4 2 5 0 0-^{CfB«® j:e)JC^$ffl^A^->l:^t-'5^ 
^I5m. MfCtt> #^HH6 2- 3 9 7 3 7#^C|a«$4^TV^S^^f^±^C?^^K$ 

j^^)\^^m^^^i5m. Micii, #^BS6 2- 1 1 0 2 0 o#{c8a«cta«$tvT 

[0 0 0 8] 

MJc, #|g¥2- 5 8 0 0 0#fcii, %^^mmK^'oX^Wii^±\z. 

[0 0 0 9] 
[0 0 10] 

5(5^ BjfgT^ o 7t Xi^^il^^ ifliJiS -5 zi i: 75)^ oTtg ^ o feo 

[0 0 1 1 ] 

b:^)^b**^e>, E utt|^c<fcSiftm*^m^T'&U> S;^TlcfeitS^^J±%l^ 
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o 

[0 0 12] 

[0 0 13] 

mzml^:^m^z^^^x^tztl^<D%1lQm■& mm) iz^^jj^mLr^mi^^m^ 

[0 0 14] 

[0 0 15] 

^^zmmmm(Dyfi^-mzi5n^mm^nn(Dnmmm^\ziBn^^m\t^^ 
t^f^ifcDmmti^ummz^ummmiz^^^^x^mmizM^^n^mmiij^^-or:! 

a 

[0 0 16] 

[0 0 17] 
[0 0 18] 

1. ^ni^±izmM.^m^iiim^mt^ikmmmmmm^-<^jviz-i3\i^x. ^ptj^ 
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[0 0 19] 
[0 0 2 0] 

3. tfftBW^^^Mm^e>?^fiK^tlS^##:©T gTbU 5 0~3 5 O'Clffe-Sr 

[0 0 2 1] 

4. MSai~3<DMti*^l^lc|H^®]Si:IKf^lif#IESI>'^:^^;i/S:^i>=^< i:=fo IM 
<395!fM'[4^^#^S;b^^t0^lCj: »; 5 0 /im'-2 0 mm^jl^&^t'tS J: e) tC?^^ 

[0 0 2 2] 

[0 0 2 3] 

tt^f * b<tt 15 0 — 3 5 OXJT'fe-So 
[0 0 2 4] 



ttiiiE# 2003-3029597 



#2 002-216517 



[0 0 2 5] 
[0 0 2 6] 

xms 0 0 ^ uym^iyt^m^i^mo^mmm^m 1 o o ^^uym*) t^tc^ 
nt^i^i^mcDnyta^m^ 1 o o ^ ^ uyizLr:iU.n^^ti^n-^nyi<^izxmm 
Ti^mmt-t^o z.(D7i<.mm^icPizx^mvxm,mmA^MmLmm-t^ 

[0 0 2 7] 

m^it^^inmoymm i^^^um ±izmm-t^-m^^-tm^mx&^. 
y^-i^v^cDnmitm^izm-tnm o^+d^) -e&u, :^nmiz^\^^xit, 2 
0-7 0° *w^L/<, nmtt'^zo' ^mx^^^n. mMmt<Dmomti^m<^ji 

[0 0 2 8] 

^r^nrnt)"^! 0° ^m^^ nmmzM-t^mmm-fy^^o^mammt^^^jmrni^ 

o 

[0 0 2 9] 

BPt>> ±mnmi>t. 20° ^0^+62^70° r-^u^ r^tdv. ej+egtf^® 

[0 0 3 0] 

m^m<^±3izitmm.^nm'i^-tizm5iz^-t^'Dm^m2^<'jmmi ^20° 

cms {cfeVNTli. 0^=2 0° , 0 2=2 0° ) X^htc&^MMizmUh. M 
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[0 0 3 1 ] 
[0 0 3 2] 

«^oT, ±xEbfe^<, ^^mi. 3 3-1. 3. 3 X 1 0"^P a®^#T-ett 
»^^^^HilbT2 0-7 0° 7bW*L<, 3 5-4 5" ?()'5jg{C^* b V^<. 
[0 0 3 3] 

, /J<Ur^KtfHI, auK^ri/W, TKU-r^KISHg^ h U T-fe5^- hSfSI, 5j<U 
5!j-7i<^- h:^fl|, i/Wiir^^'T^ v^if>>^)7.^\yy (SPS) ^c?)>^^;^5^ 
^^Sl^jb^^lf ziti^®^flliaXtt2gJe^±S:Mv>T;*:5§B^®^#^ 

[0 0 3 4] 
[0 0 3 5] 
[0 0 3 6] 

0 — 2 0 0 0 ^m-efeU, :^U^V^±<Z)|^,^,:^)^eJ, JStC^?^ bV^(Z)^i 8 O— l o 
0 0 At m"C^<5o 

[0 0 3 7] 

[0 0 3 8] 

«tffH-fi$^ (1) T'^Stl-5)!iM'ffi^3^^lCfeVNT, M^li. Li, N a, K 
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[0 0 3 9] 

M^itBe. Mg, Ca, Sr, Ba, Zn, Cd, C u :S:tJf N i ^CD#M^ 
ti^oyit. Be, Mg, Ca, s r ;g:t>*B a ^®#Mi^;^)^ ^^litl-SzlM^^M 
[0 0 4 0] 

M^«Sc, Y, La, Ce, Pr, Nd, Pm, Sm, Eu, Gd, Tb, 

Dy, Ho, Er, T m, Yb, Lu, Al, G a RV^ 1 n^CD^m^fS'^Mlt 

Y, Ce,.Sm, Eu, Al, La, Gd, Lu, G a JScXf 1 n^(D^m^ti^'b 
[0 0 4 1 ] 

AliEu, Tb, In, Ce, Tm, Dy, Pr, Ho, Nd, Yb, Er, 
Gd, Lu, Sm, Y, Tl, Na, Ag, C uRXJ^M g (D^m^fJ* i^Mlttl^ 

[0 0 4 2] 

[0 0 4 3] 
[0 0 4 4] 

^irm^^mmtbx. &sr(Dmm.t.fjt^j:oizmm^izm (hi, hbt, 
Hci, HF) ^M^m-^mnLtz.^. ^m^jzxmm^n^^m^ntc^. ?>m 
(Dyi<.^^m^M.^t^-itxKkr<Dm^^i¥m-t&o 
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[0 0 4 5] 

(a) NaF, NaCl, NaBr, Nal, KF, KCl, KBr> KI. 
RbF, RbCl, RbBr, Rbl, C s F, CsCl, CsBrJttJfCsI 

[0 0 4 6] 

(b) MgF2> MgClg. MgBr2, Mglg^ CaF2> CaCl2> Ca 
Br 2, Cal2> SrF2> SrCIg. SrBr2. SrI2, BaFg, BaC 
Ig. BaBrg. BaBr2-2 HgO, B a I Z n Fg, ZnClg. ZnB 

T 2- Znlg^ CdFg. CdClg- CdBr2>.Cdl2. C u Fg, CuCl2 
, CuBr2. Cul, NiF2> NiCl2. N i B r 225:0*N i I 2®'fl:-^%*^ 

[0 0 4 7] 

(c) mm-m^ (1) fC^VNT, Eu, Tb, In, Cs, Ce, Tm, D 
y, Pr, Ho, Nd, Yb, Er, Gd, Lu, S m, Y, Tl, Na, Ag 

[0 0 4 8] 

— fig^ (I) Vm-^tl^it^miZiS^^X, aJi0^a<0. 5, ntl.<ltO 
^a<0. 0 1, bii0^b<0. 5 , * b < « 0 ^ b ^ 1 0 - 2 , e ii 0 < 
e^O. 2, * L<«0<e ^0. IT'feSc 
[0 0 4 9] 

±m(Dmu^m<Dm'^mmctji^j:t)izmm (a) ~ (c) 

[0 0 5 0] 

r^ic, #^tife7K^M(Z)p H>fitc$: o<c< 7 icii^-ts J: e){cm^<^^$:;!jii 

[0 0 5 1] 
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t^mhxmum^x^mm^nt) , m^umit^ o o-^i o o oic;&w*bVAo 

[0 0 5 2] 
[0 0 5 3] 

m'^-t^zLtK^'ox%mm<Dn^^^m^z:ti!)'^x^^f)'^. m^^tmi:^. m 
p[f3XMm3^^)'^mm^mm-^-\tx. ii3t^tt#H^. ^&mmM.^h<itm 

[0 0 5 4] 

mKmw^yti^(D^mm^miihxitmmm. ^A^y^u>^^^s, cvd^, 

[0 0 5 5] 

n.LXl. 3 3 3 X 1 0~^F aimm<DM^mt't^o 
[0 0 5 6] 

j^m^(D:^mxmmmm^ii:xmm^ni^mmizmK^myti^^mm<Dm^izm 
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[0 0 5 7] 
[0 0 5 8] 

x^^mmL. ^mi^±x^mtt^mM.^m^i^^'^^'t^tmmizm^^^^ 

[0 0 5 9] 

mmmr^. 'Z^mizj:^\:;^xmmmKnmytiiim(D^Wi^mtit^M<Dmiz^m 
izmK^m^i^m^m^Ltcm.. ^^i^^mn^^m^t^x^^^^, 

[0 0 6 0] 
[0 0 6 1] 

mmmr^mMmmyti^m^mm^mLx^j:\>\ ^r^, mmmmmiz 

[0 0 6 2] 

m2(D:^mt.LX(DxAy^v>'^mit. mmmtmm. ummxitfp\§im^ 

3 3 3 X 1 0"^P anmcDM^mUL. ^^;v^l?X/^°'y ^ U > ^'M®^*;:?. il LT A 
r. N e^(Z)^?S'(4;«f;^$:XA°>y ^ U >^^«WiC#AUT 1 . 3 3 3 X 1 0"^ 

p aaMc?):^/xmii-tSo mz. mmmK^m^i^^^-^y htbx. ^^^y 
^ vy^^-t^ztiz^ mB^ni^±izmK^m^iiim^mm(Dm^iz^^^ 

[0 0 6 3] 

mm:>^ /N° ^i/ ^ u > ^"xsT* itmmm. t. mmiz^mcDmm^m ^ m v ^ ^ r i: ;!)^t' 
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[0 0 6 4] 
[0 0 6 5] 

[0 0 6 6] 
[0 0 6 7] 

mmt?fe»;, ^f^L<tt5 0 — 3 0 0 /iiTiT*^*;, MC^f * U < l± 1 0 0 — 3 0 
0 AmT'&y> #fC^f ^ L<{i, 150-3 0 0 /tmT'fe-2>c 
[0 0 6 8] 

^3tiS3t#^cD^aMtt, 1 0 or;w±ic8g^t-<5:^ii*W* b<, Mic^f t L 
<li, 15 0°CJ^A±-e^U, #{C^f^ L<«1 5 0-4 0 o°cx:&^. 
[0 0 6 9] 

Mic^t L<i±4 o%JiA_h"e$>'5o JiPSiii 0 o%T'feSo 

[0 0 7 0] 
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[0 0 7 1] 
■ [0 0 7 2] 

<Dmm:^\^ (R) izMt^^mitd i mxitmso" , m^miati^i^^^iz 

[0 0 7 3] 

:r.(DmizLx ^wi^±izm^ L fcMK^rndfti^m i±, umm^^m l r v> v ^ 
^''jmrn^mK-r^zt^'^x^^o ^izM^mm^<Dm^mm^i^mfpx(Dm^i 

[0 0 7 4] 

tc J: vmmm^^M^^r=.'^^mi)\ m^ii.myti^mizAMvtcLmKmm^(Dm 
:^\^^(D^t&m(Di&mizmMx&^. 

[0 0 7 5] 

l«;5iif^®%Mi:li, n^mByt (SOO — gOOnm, mze 0 0 — 800 
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[0 0 7 6] 

e^MI4i:bT«, TiOg (r:f-^--^§5[, . MgO, 

P b CO3 • P b (OH) 2^ B a S O4, A IgOg, Mqj) FX (>EL, M^j) 

lie 1 M^^XliB rM^'e&'So ) , CaCOg, ZnO, SbgOg, SiO^. 
Z r Og, y h*?^ (B a S O4 • Z n S) , iS^V^:^^ i/^; A, Jfe^tt^fij^^li 

[0 0 7 7] 
[0 0 7 8] 
[0 0 7 9] 

XX hn-;i/^U;i/:/;v-N- 3 RL (ft^ffb^SS) , d&c:/;i/--n o. 1 ( 
:^i/a:^;i/r-u >$g) , xtf u h (#±^>fb#iS) , :r>r;^:/;i'-N 

o. 6 0 3 (^fUx^hig) , ^Vy^)\^-K (^A;?3M^-9^) , r^if>;«7 

^n>>^;i/-GLH (^±^r^>fb^iS) , i/-r ^ >^;i/-AFH (^?oMII$^) , 
^u^s/r->6Gx (fgiUHmmiS) . >^u;i/r2/^y K^u-:y 6 BH («±^ 
'fb^ig) , i/T>:/;i/-BNRc s (m^-o^ig) , ^-rrt/^r;!/^^;!/- s l 

[0 0 8 0] 

i^'y-^^y^tf T.'^ Q . 24 4 1 1, 2 3 1 6 0, 7 4 1 8 0, 742 
0 0, 2 2 8 0 0, 2 3 1 5 4, 2 3 1 5 5, 24 4 0 1, 1 4 8 3 0, 1 5 0 
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5 0, 1 5 7 6 0, 1 5 7 0 7, 1 7 9 4 1, 74 2 2 0, 1 3 4 2 5, 1 3 3 

6 1, 1 3 4 2 0, 1 1 8 3 6, 7 4 1 4 0, 7 4 3 8 0, 7 4 3 5 0, 7 4 4 

[0 0 8 1] 

MWt^'&UiiVritmW. m^lt. l2;i/U r ^^fb 

^^DA, T i Og-Z nO-Co-N i O^^CDMilMMj^J'^fetf ^ 
[0 0 8 2] 

, ^^■^^cmmm^Lr=.umm^mK'\imyti^m±izmmLx%^\.\ fe^v^ 

[0 0 8 3] 

^mmo^mnLxit. mm-^jvu-y^. -hu±}iu-y^^ jku^^;!/^^ 

-fbni^ > - 7^ :7 »y fb >^ n tr i/ >^«-a-^!fc, mt H'n u 7=> - is^b tf-;p^*^ 

:fe^b tf r. u - T ^ U n ^ h U ;i/^ia^#:^(D3l#(^«MMMM|Jf;«)'5ffl 

[0 0 8 4] 

r^-^ilJf ;^/N'>y ^ U >^^S^ic<fc y, sic, s i Og, 

SIN, A l203^<Z)M»M$:«ML.T?^^LTt)J:v%„ 
[0 0 8 5] 

rtie>®^MM®Jf J?l±0. 1 —2 0 0 0 yti mAW* LV^o 
[0 0 8 6] 

0 3 ^CJ3V^T 2 1 ttm^^^^g, 2 2 tiM^^, 2 3 «3^K'l^m3t#C fe"^ 
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[0 0 8 7] 
[0 0 8 8] 
[0 0 8 9] 

Ei3{c5t3tis <fc-5ic, w.^iif>2 2^Wimm^&mm2 m-^mmmMm^-^'^ 
;i/2 2, (Drnzmux^mMU'S'^^mM-t ^ WLMmR\tw.'^W2 2(D^m(DmM 

ikmmmmm^^^jv2 3 icAij-rso 

[0 0 9 0] 

to 0 9 1 ] 
[0 0 9 2] 

Brmfesv^^i|^^fI^^<z))fe$:Mi!f•rs)^f>^i^l^3^aR2 4 ic j: o rssiMffi 

[0 0 9 3] 
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«2 nz^^xz(Dmm^mB-t^o 

[0 0 9 4] 
[0 0 9 5] 

[0 0 9 6] 

^^m<DmMiim^i^(D^ytmMmit3 00-50 0 nmi?fey, -:^mKm 
Mm^mit5 0 o~9 0 0 nmx$>^(Dxmm<D^^^mmzmr:L-tiiK MtB:. 

^m/'^^^jvizm^j^ittitz.mK^m^mt. e s 0 nm<DmMm-^^ps\f^r^miz 

[0 0 9 7] 
[0 0 9 8] 

mKmmytm2 ^nLxit. mMmm^m^^:^j\y2 3 tc^iMstisai^'i^m^ 
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[0 0 9 9] 

m^it. He-Nel/-if, He-Cdb— tf, Ar>(:ty 

i^-if. Kr>r;r>i/--»f. Ngi^-- !f> Y AG i/--»f;5:t)f^<^>ll2i^iiM> Ay 
® 1/ -if ^ ^ -5 r ^ -5 c 

[0 10 0] 

^7t, 7>f 2 8 S:MVN-riC#g|BS5 9 -2 2 0 4 6 -^(C^S tlS J: "9 ^> 
[0101] 

liHA'^^IIT' ^ ® T'#JC^? * L < M V ^ e> n S „ 
[0 10 2] 

:7-i';i/^ 2 8 nLxitMMmm^m^'^^jhz 3 ^^ibMM^n^mj^B^^MM 

[0103] 

m^lt. MKmmil&^ti^ 500~900n rnXm^^^^^ti'^ 3 0 0-500 

^±mC-3 9. C-4 0, V-40, V-42, V-44. n-^>^^fcSg7- 

5 4, 7 - 5 9, 7.^^ hny JVAl&mBG- I. BG-3, BG-25, B 
G-3 7, BG- 3 8^<Z)i§|~W^**^X:7-<;I/^S:MV^-5r il*'^T'^'5= X, 
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[0 10 4] 

^ (CPS ^ $ ti -5 =fe) ® -e ^ V ^ „ 

[0 10 5] 

mmmi 

) ^i^ii^<Dm.mizm 4 izBi^ r^mmmu mv> e i = 5s, 0 2 = 5Mictg^ 
^m^^xmKis^m^i^ cc s b r : e u) ^m-t^mKitmyti^m^mm 

[0 10 6] 

^3^&f*:Ji<?)J**^*^ 3 0 0 fimiZfji^J:oizmi^Ltco 
[0 10 7] 

|5f (C s B r : E u) $:^lP2Si: l/T■::^l/;^^?^L;K?^L/fe;I/^yJ^<^cv^tlfc= 

[0 10 8] 

^<D^. mm^^^-M.m%L. N^^-^^rnXL. O. 13 3PalcK^;g 
> ^Mbfco j!SK'[4m)^<!|sM©MJ?^'53 0 0 Mmi:^ofci:r6T'^lfS:Jj^T$ 

x\ ^w^Av^mmmi^^^^m^^ummmmm^mmmxmAi^x. 

[0 10 9] 
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[0 1 10] 

#^#$gLfe]Kiif«s^^i^iA^;i/M)i^(^iiiitttt, ^m^mmm (mtf) ^ 

[0 111] 

mm^-^^Jl^mza 0 pCDXm^ 1 OmR m^ij^tX<Dmm: l. Sm) 

10 0 Am*(Oit:#®^#^$cl/-if (6 8 0 nm : 
17-4 OmW) SrfflVATCTF^A'- h#S:^aEM^5^^^»; LT^Abfeo ^(JD-fitti 
, 2. 0 1 p/mm(^M TP >fii$:Jg. b-^t)i±7^ffiT'^t-o #b tlfe^m 5:^ UC 

[0 112] 

mmitn-:^ m) s^Re g i u s 3 5 o ^m\^^xwm^n^r=.o 

[0 113] 

mmiwmtmmizxm^^y'if^^T^ymmizx 8 0 kvp. 1 omAsx-j^ 
Mmmt-:fu- hmmm2mxmMLt=.^. Regiusss oiz^u- h^m 

[0114] 

i^. 'i:ti'en^m.m<Dmm^^ (s. d. ) ^ufeo mii^^i^-^^^m. mmmcDi^ 
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[0 1 15] 
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So 

[0 5] 

1 1 ^Wi^ 

1 2 m^^m^i^m 

1 3 a^/^I^H^ 

14 tt^/^M^r^tc?^^stifcra^ 

1 5 

2 1 SflJi^^^^g 

2 2 

2 3 SJcMi^^^mA:^;!/ 

2 4 )!i^lir^3feai 

2 5 ^S^SI^g 

2 6 lif##^igtt 
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